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EXPERIENCE 

Physicist, Lawrence Livermore National Laboratory, Livermore, CA   2000-now   

Conducting theoretical and numerical research on mesoscopic elastic dynamics and 

multiscale simulation of the mechanics of materials.  Research focuses on nanoscale 

plasticity and fracture, the mechanical behavior of sub-micron MEMS, and cell 

mechanics. (Indefinite career appointment, 2004-now) LLNL LDRD/ER committee 

member, 2004-2013 (Chair, 2007-2013). Deputy Group Leader, 2002-2011. 

Academic Director, CCMS Summer Institute, 2002-2004. Group Leader, 2011-now. 

Departmental Lecturer in Modelling of Materials, Oxford University, Oxford, UK  1998-2000       

(Also Senior Research Fellow at Linacre College)  Conducted theoretical and 

numerical research on mesoscopic elastic dynamics and multiscale simulation of the 

mechanics of materials.  Gave lecture courses and tutorials on undergraduate materials 

science and computing. Served on the Governing Body of Linacre College and the 

Steering Committee of the Materials Modelling Laboratory. 

Research Physicist (Consultant), SFA, Inc. at Naval Research Lab, Washington DC  1996-98   

Conducted theoretical research on micromachines and superconductivity.  Invented 

Coarse-Grained Molecular Dynamics, extending atomistic simulation through a 

coupling of length scales (with J.Q.Broughton).  Developed multiscale materials 

simulations using parallel (MPI) codes on IBM SP2s.  Developed the theory of Single 

Spin Superconductivity, the superconducting state of half-metallic antiferromagnets 

(with W.E.Pickett).  Prepared critical reviews of theoretical nuclear physics proposals.  

Post-Doctoral Fellow in Physics, Rutgers University, Piscataway, NJ                       1992-95 

Developed new analytic and exact hybrid numerical/analytic techniques for the strong 

(nuclear) interactions in the low-energy confined phase.  Proposed the topological 

QCD string. Studied the behavior of ultra-strong gravitational shock waves using an 

exact string calculation.  Computed anomalous correlations in 2D turbulence. 

Research and Teaching Assistant, Princeton University, Princeton, NJ             1990-92 

Conducted string theory research.  Assisted in Quantum Mechanics and E&M courses. 

Consultant, Solid State Theory Group, Naval Research Lab, Washington, DC                      1987 

Computed metal oxide LAPW band structures under extreme pressure.  (Summer job) 

Summer Intern, Surface Physics Group, Night Vision Lab, Ft. Belvoir,VA                      1982-83 

Studied narrow band gap semiconductors using Auger and Hall effect methods.        1985-86 

Co-discovered the aluminum oxide passivation technique for Mercad Telluride. 

Consultant, PRC at NASA Headquarters, Washington, DC                           1984 

Assisted in graphics development and VAX systems programming.  (Summer job)  

EDUCATION 

Ph.D. in Physics  Princeton University      Advisor: David J. Gross                     1992 

M.A. in Physics  Princeton University          1989 

B.S. in Physics and Math University of Virginia     (Highest Distinction, GPA 4.0)  .  1987 
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Miller, R. Rudd, “Survey of Selected LLNL Unclassified Parallel Simulation Codes”, Oct. 

2004.  (UCRL-TR-207192)   

20. T. V. Ratto, K. C. Langry, R. E. Rudd, R. L. Balhorn and M. W. McElfresh, “Mono and 

Multivalency in Tethered Protein-Carbohydrate Bonds,” Proc. Amer. Chem. Society 277, 

2004. 

21. D.H. Kalantar, J. Belak, E. Bringa, K. Budil, J. Colvin, M. Kumar, M.A. Meyers, K. 

Rosolankova, R. Rudd, M. Schneider, J. Stölken, and J.S. Wark, “High-pressure, high-

strainrate materials effects,” LLNL Technical Report UCRL-TR -203156 (March 2004). 

22. J. Belak, J. Cazamias, M. Fivel, D. Haupt, J. Kinney, M. Kumar, R. Minich, R. Rudd, and A. 

Schwartz, “Microstructural Origins of Dynamic Fracture in Ductile Metals,” LLNL 

Technical Report UCRL-TR -202447 (Feb. 2004). 

23. M. McElfresh, R. E. Rudd, J. Belak and R. Balhorn, “Probing the Properties of Cells and 

Cell Surfaces with the Atomic Force Microscope,” LLNL Technical Report UCRL-TR -

202443 (Feb. 2004). 

24. E. T. Seppala, J. Belak, and R. E. Rudd, “Molecular Dynamics Study of void growth and 

dislocations in dynamic fracture of FCC and BCC metals,” in Dislocations, Plasticity and 

Metal Forming, edited by Akhtar S. Khan (NEAT Press, Maryland, 2003). 

25. J. Belak, J. U. Cazamias, D. Haupt, J. Kinney, M. Kumar, R. Minich, R. E. Rudd, C. Schuh, 

A. Schwartz and E. T. Seppala, “The plastically deformed zone surrounding incipient voids 

in spallation fracture from 3D X-ray tomography, 2D microscopy and molecular dynamics 

simulation,” in Dislocations, Plasticity and Metal Forming, edited by Akhtar S. Khan (NEAT 

Press, Maryland, 2003). 

26. T. V. Ratto, K.C. Langry, R. E. Rudd, R. L. Balhorn and M. W. McElfresh, "Mono and 

Multivalency in Tethered Protein-Carbohydrate Bonds," Biophys. J. 86, 322A (2004). 

27. R. E. Rudd, “Coarse-Grained Molecular Dynamics for Design of Nanomechanical 

Systems,” in Proc. Intl. Conf. Comput. Nanoscience (Nanotech/ICCN’03), San Francisco, 

CA, February 2003, M. Laudon and B. Romanowicz, eds. (Computational Pub, Boston, 

2003), V.3, pp. 500-503. 

28. R. E. Rudd, M. McElfresh, R. Balhorn, M. J. Allen and J. Belak, “Modeling AFM Induced 

http://dx.doi.org/10.1063/1.2263319
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Mechanical Deformation of Living Cells,” in Proc. Intl. Conf. Comput. Nanoscience 

(Nanotech/ICCN’03), San Francisco, CA, February 2003, M. Laudon and B. Romanowicz, 

eds. (Computational Pub, Boston, 2003), V.1, pp.138-141. 

29. E. T. Seppala, J. Belak, and R. E. Rudd, “A Molecular Dynamics Study of the Effect of 

Triaxiality on Void Growth in Dynamic Fracture,” in Advances in Computational 

Engineering and Sciences 2002, (Proc. ICES’02, Reno, NV, August 2002), S. N. Atluri and 

F. W. Brust, eds., (Tech Science Press, Palmdale, CA, 2002). 

30. R. E. Rudd, M. McElfresh, E. Baesu, R. Balhorn, M. J. Allen and J. Belak, “Modeling of the 

Deformation of Living Cells Induced by Atomic Force Microscopy,” in Proc. Intl. Conf. 

Comput. Nanoscience (ICCN’02), San Juan, Puerto Rico, April 2002, M. Laudon and B. 

Romanowicz, eds. (Computational Pub, Boston, 2002), pp. 73-6. 

31. R. E. Rudd, “Coarse-Grained Molecular Dynamics and Multiscale Modeling of NEMS,” in 

Proc. Intl. Conf. Comput. Nanoscience (ICCN’02), San Juan, Puerto Rico, April 2002, M. 

Laudon and B. Romanowicz, eds. (Computational Pub, Boston, 2002), pp. 173-6. 

32. R. E. Rudd, “A Unified Atomistic and Finite Element Model of the Dynamics and 

Thermodynamics of Silicon Microsystems,” in Advances in Computational Engineering and 

Sciences 2000, (Proc. ICES’2K, Los Angeles, CA, August 21-25, 2000), S. N. Atluri and F. 

W. Brust, eds., (Tech Science Press, Palmdale, CA, 2000), pp. 1932-7. 

33. R. E. Rudd, “Coupling of Length Scales in MEMS Modeling: the atomic limit of finite 

elements,” in Proc. DTIP2000, Paris, France, B Courtois, et al, eds. (SPIE, Bellingham WA, 

2000), Vol. 4019, pp.16-25. 

34. R. E. Rudd, “Multiscale Modeling of MEMS Dynamics and Failure,” Proc. 4th International 

Conference on Modeling and Simulation of Microsystems, Hilton Head Island, SC, March 19 

- 21, 2001 UCRL-JC-140752 

35. R. E. Rudd, “The Atomic Limit of Finite Elements in the Simulation of Micro-Resonators,” 

in Proc. MSM 2000, San Diego, CA, M. Laudon and B. Romanowicz, eds (Computational 

Pub, Boston, 2000), pp. 465-8. 

36. R. E. Rudd and J.Q. Broughton, “Coupling of Length Scales and Atomistic Simulation of a 

MEMS Device,” in Proc. DTM ’99, Paris, France, B Courtois, et al, eds. (SPIE, Bellingham 

WA, 1999), Vol. 3680, pp.104-13. 

37. D. Hess, N. Bernstein, R. E. Rudd and F.F. Abraham, “Coupling of Length Scales in Cracks 

and Micromachines,” in Proc. DoD HPC Users Group Conf., Monterey CA, June 1999. 

38. R. E. Rudd and J. Q. Broughton, “Coupling of Length Scales and Atomistic Simulation of a 

MEMS Device,” in Proc. DoD HPC Users Group Conf., Houston TX, June 1998. 

39. R. E. Rudd and J. Q. Broughton, “Coupling of Length Scales and Atomistic Simulation of a 
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40. R. E. Rudd, “The String Partition Function for QCD on the Torus,” Los Alamos archive: 
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41. R. E. Rudd, “Light-Cone Gauge Quantization of Bosonic String Theories with Dilatons,” 
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PATENTS 

1. Physics-based signal processing algorithms for micromachined cantilever arrays, James V. 

Candy, David S. Clague, Christopher L. Lee, Robert E. Rudd, Alan K. Burnham, Joseph W. 

Tringe, US 8,584,506 B2 (Nov. 19, 2013). 

 

 

COMPUTER SKILLS 

 

C, C++, Fortran, Java, MPI, Unix, Linux, Mathematica, LaTeX, VisIt, etc. 

 

 

HONORS AND AWARDS 

 

LLNL PLS Publication Award        2018 

Department of Energy Defense Programs Award      2015 

LLNL Director’s Science and Technology Award      2015 

LLNL WCI Directorate Award        2015 

LLNL DP Division Award         2015 

LLNL PLS External Leadership Award       2015 

Fellow of the American Physical Society       2014 

LLNL Director’s Science and Technology Award      2014 

LLNL PLS Excellence in Publication Award       2014 

LLNL WCI Certificate of Appreciation for NIF Experiments    2011 

LLNL Director’s Science & Technology Award      2008 

Gordon Bell Prize in Supercomputing       2007 

LLNL Phys. & Adv. Tech. Directorate Award for BG/L simulations   2007 

LLNL Phys. & Adv. Tech. SPOT Award for web site development    2007 

LLNL CMS Publication Award        2006 

Molecular Simulation Regional Editor, Editorial Board     2005- 

Fellow of the Institute of Physics (FInstP)        2004 

Modelling and Simulation in Materials Science and Engineering Editorial Board  2002- 

LLNL CMS AD Distinguished Service Award      2004 

LLNL Physical Data Research Program Award      2002 

LLNL Physics Research Award             2001      

Invited Participant, Isaac Newton Institute Program on Multiscale Microstructure           1999      

Master of Arts by decree, University of Oxford                    1998 

National Science Foundation Graduate Fellowship               1987-90 

Joseph Henry Prize (Princeton University)           1987 

Elkins Prize in Physics (University of Virginia)       1987 

McShane Prize in Math (University of Virginia)          1987 

U.S. Government Incentive Award for Excellence in Research        1986 

First Place, Putnam Math Exam, Mid-Atlantic Region         1986 

Phi Beta Kappa              1985 

Echols Scholar (University of Virginia)                1983-87 

National Merit Scholarship                  1983-84 
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